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The study was carried out in Tiakhali and Lalua unions under Kalapara Upazila at Patuakhali district of 
Bangladesh to explore the climate change impacts and its adaptation through agroforestry. 85 
household questionnaire survey, semi-structured interviews (SSI) and participatory rural appraisal 
(PRA) techniques were used to collect data. The findings revealed that 86% out of 85 respondents were 
victim to the impacts of climate change and ‘salinity intrusion’, ‘higher temperature’, and ‘sea level 
rise’ were identified as three most severe impacts with the opinion of 92%, 89%, and 85% respondents, 
respectively. From SSI and PRA exercise found the more or less similar results. Moreover, results 
indicated that the respondents (89.40%) were adopted various agroforestry practices and ‘homestead 
agroforestry’ and ‘fishery based tree plantation’ was the prioritized agroforestry practices to combat 
climate change impacts. Correlation (r) analysis revealed that most of the independent variables had a 
positive relationship with dependent variables.  
 
1. Introduction 
 
    Bangladesh is one of the most climate-vulnerable countries in the world and is expected to become even more 
so as a result of climate change. Different climatologists and specialists recognized that Bangladesh as the most 
vulnerable in terms of the cyclone and 6th most vulnerable in terms of floods in the world (UNDP, 2011). 
Climate changes have already had an impact on the lives and livelihoods of people living in coastal areas, and in 
arid and semi-arid regions of Bangladesh. These changes are threatening the significant achievements that 
Bangladesh has made over the last 20 years in increasing incomes, reducing poverty and in achieving self-
sufficiency in the production of rice, the country's staple food crop (BCCFR, 2013). Bangladesh is about 80% 
flatlands, and 20% of the land is 1 meter or less above sea level (Akter, 2009). Coastal Bangladesh is particularly 
vulnerable to sea level rise as 12 out of its 19 districts are directly exposed to the sea (Akter, 2009). The 
population of the coastal area is about 35.08 million (BBS, 2009), and is expected to grow to about 41.8 million 
in 2015 and 57.9 million in 2050 (Falguni, 2009). IPCC’s fourth assessment report, 2007, depicts that a 1 m sea 
level rise will displace 14.8 million people by inundating a 29,846 sq km area (Akter, 2009). In Bangladesh, the 
coastal area is particularly susceptible to various disasters like cyclones, tidal surges, and floods. As a result, 
every year it is losing a valuable amount of GDP (Gross Domestic Product) to severe natural disasters like flood, 
cyclone, riverbank erosion, etc. According to a UNDP (2012) report, the losses associated with environmental 
degradation are estimated at more than 4.3% of Bangladesh’s GDP and result in reduced the capacity of 
government’s poverty alleviation programs. Losing all of their homestead and other properties they become 
homeless, foodless, shelterless and clothless that makes them lead a very miserable life. Considering the above 
facts, the present study was undertaken to find out climate change impacts on local people livelihood in the 
southern coastal district of Patuakhali in Bangladesh and its adaptation through agroforestry. The findings of the 
research may be helpful at policy and field levels for both Governments and private sectors. Particularly, it will 
be benefited for the Department of Agricultural Extension and the Ministry of Food and Disaster Management in 
case of the formulation of effective strategies by the planners and policy makers which help to mitigate the 
problems and also to promote the livelihood of the farmers of the coastal region. 
    
2. Materials and Methods 
 
2.1. Study area 
 
General description of Patuakhali district  
Patuakhali District, located in the south-western coastal area, is one of the sixty-four districts of Bangladesh. The 
geo-position of the district is 22˚19′60′′ north latitudes and 90˚19′60′′ east longitude (Fig. 1).  
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Figure 1. Geographic location of the study area 
Yellow colour in the maps showing Kalapara Upazila of Patuakhali district (left); Tiakhali (yellow) and Lalua (purple) 
unions of Kalapara Upazila (right). Source: http://www.bpedia.org/maps). 
 
    The total area of the district is 3221.31 km2 consisting 8 Upazila (Sub-district). Among the Upazilas, Kalapara 
was selected for the study because of the severity of climatic hazards. Administratively Kalapara Upazila consists of 
nine (9) unions Parishad. Among them, Tiakhali and Lalua unions were selected purposively as the locale of the study 
because these were most vulnerable unions near to coast which is severely affected due to climate change (Fig. 1).  
These unions were selected through a discussion with the concerned GOs and NGOs personnel and local elites. 
Tiakhali union is located at 21.9586°N and 90.2688°E with an area of 8126 acres and Lalua union is located at 
21.9523°N and 90.2882°E with an area of 12897 acres (Fig. 1). The total number of population of Tiakhali and 
Lalua union is 30,232 where male constitute 51.73% and female 50.97%. The average literacy rate is 52.02%. 
Occupation of inhabitants in this Upazila consists of agriculture 57.23%, non-agricultural labourer 4.80%, 
industry 0.43%, commerce 13.50%, transport and communication 2.14%, service 4.56%, construction 1.36%, 
religious service 0.21%, rent and remittance 0.20% and others 15.57% (Banglapedia, 2014). 
 
2.2. Sampling design 
 
    A list of farmers having at least 0.21 acre of land was prepared by the researchers with the help of the Sub-
Assistant Agriculture Officer (SAAO) from the selected unions. The list comprised of a total of 540 farmers. 
Target populations for the research were households, farmers, and villagers. For the household questionnaire 
survey, the sampling size was calculated by using Yamane (1967) formula:   
2)(1 eN
N
n
+
=  
Where, N = population; e2 = error of precision; n = sample size  
Thus, the sample size 85 was selected for the questionnaire survey with the error of 10%. 
 
2.3. Methods of data collection 
 
    This study employed both quantitative and qualitative research approaches in order to get a comprehensive 
view of the complex issues of change in the livelihood status of the farmers in response to climate change and its 
adaptation through agroforestry (Tab. 1).   
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Table 1. Types of variables used in the study 
 
Variable Parameters 
Age 
Household size 
Education level, 
Annual income 
Farm size, 
Independent 
Extension media contact 
Climate change impacts Dependent Its adaptation through agroforestry 
 
    Therefore, for the collection of information, a field visit was made in the study area from February to May 
2014. The quantitative survey through household questionnaire was used for determining the problems of the 
local people have to face on their livelihood due to climate change and possible actions taken by them. 
Qualitative methods such as semi-structured interviews (SSIs) focus group discussions (FGDs) and preference 
ranking was used to cross-check the data given by the respondents and also to have a clear view about the impact 
of climate change and its adaptation in the study area.  
 
2.4. Questionnaire survey 
 
    In order to collect relevant information, a pre-tested structured interview schedule was carefully prepared to 
keep the objectives of the study in mind. The schedule contained both closed form and open form questions. 
Data were collected directly from 85 farmer’s households randomly. The researcher clearly explained the objectives 
of the study using local language as far as possible. As a result, the respondents furnished a proper response to the 
questions without any hesitation. 
 
2.5. Semi-structured interviews (SSI) 
 
    Several semi-structured interviews were conducted with the key informants’ farmers, Agriculture Extension 
Officer (AEO), Medical Officer, Academician, NGO personnel works at Caritas of the locality. Interviews with 
key informants helped the researcher to know about the status of the farmers, impacts of climate change in the 
target location and agroforestry practices used in adaptation purpose, etc.  
 
2.6. Focus group discussion (FGD) and Participatory rural appraisal (PRA) techniques 
 
    Two FGD meeting was arranged in Lalua union for working preference ranking exercise method of PRA to 
use in this study. For convenient of discussion, a list of major climate change impacts (Fig. 3 and Tab. 2) was 
selected from the literature review and interviews which have faced people in the coastal area of Bangladesh. 
Additionally, a list of major agroforestry options (Tab. 4) was made from literature review and interviews which 
have adopted local people in the study area.  
 
2.7. Preference ranking 
 
    This method was used to know the local people concern on the major impacts of climate change on their livelihood 
and agroforestry practices which are associated against the impacts in the study area. On the other hand, the above 
same procedure was followed to give the local people preferences on agroforestry options to adopt climate change in 
the study area. 
 
2.8. Data analysis 
 
    The data collected from different sources were tabulated, processed and analyzed quantitatively as well as 
qualitatively. The data put in Microsoft Office word and analyzed using the computer programme of Microsoft 
Office Excel and SPSS (Statistical Package for the Social Science). Pearson’s product moment Correlation 
Coefficient (r) was used to determine the relationship between the dependent and independent variables. 
 
 
3. Result 
 
3.1. Socio-economic characteristics of the farmers in the study area 
 
    Table 2 represented the socio-economic conditions of the farmers selected in the study area. 
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Table 2. Salient features of socio-economic conditions of the farmers in the study area 
 
Total respondents  
Characters 
 
Scoring system 
 
Categories Number % 
 
Mean 
 
SD 
Young (up to 35) 23 27 
Middle (36-50) 41 48 
 
Age 
 
Years 
Old (>50) 21 25 
38.94 9.77 
Small (up to 4) 23 27 
Medium (5-6) 44 52 
 
 
Family size 
 
 
Members Large (above 6) 18 21 
5.22 1.37 
Illiterate (0) 8 9 
Primary (1-5) 38 45 
Secondary (6-10) 23 27 
Higher Secondary (11-12) 11 13 
 
Level of 
education 
 
Years of 
schooling 
Graduate (16 and above) 5 6 
3.23 1.16 
Very low (25) 11 13 
Low (25-50) 21 25 
Medium (50-100) 44 52 
High (100-200) 6 7 
 
 
 
Annual income 
 
 
 
Taka “000” 
Very high (>200) 2 2 
2.65 0.93 
Landless (<0.12) 11 13 
Marginal (0.12-0.20) 17 20 
Small (0.21-1.00) 32 38 
Medium (1.01-3.00) 23 27 
 
 
Farm size 
 
 
Hectare 
Large (>3.00) 2 2 
2.70 1.01 
Low (up to 9) 27 32 
Medium (10-19) 49 58 
 
Extension 
media contact 
 
Scale score 
High (>19) 9 11 
11.60 6.38 
 
 
 
 
    From the results it was recorded that the age of the respondents ranged from 24 to 65 years with an average 
being 38.94. The data revealed that the highest portions (48%) of the respondents were middle-aged compared to 
27% young and 25% old. The highest part (52%) of the respondents possessed medium size family, 27% small 
and 21% possessed large family. Maximum farmers (45%) had primary education and 2% of the farmers had 
secondary education and 19% had others. In the study area, the highest proportion (38%) of the farmers had 
small farm compared to 27% medium, 20% marginal, 13% had no land and only 2% had a large farm. The 
majority (52%)) of the farmers had medium annual income while 38% had low to very low income and 11% had 
high to very high annual income in the study area. The computed media contact scores of the farmers ranged 
from 5 to 22 with an average of 12. More than about half (58%) of the respondents had medium contact with 
different extension media, while 32% had low and rest 11% had high media contact (Tab. 2). 
 
3.2. Major climate change impacts on local people livelihood 
 
    The vulnerability of local people to climate change was identified through a questionnaire survey, semi-
structured interviews, focus group discussion and PRA techniques in the study area. From household’s 
questionnaire survey, it was found that 73 (85.88%) out of 85 respondents were victim to climate change impacts 
and the rest (14.12%) did not go down victim to climate change impacts (Fig. 2).  
 
    A list of major climate change impacts on local people livelihood was made through interviews and literature 
review (Fig. 3). Through questionnaire surveyed, among the selected climate change impacts ‘salinity intrusion 
in soil and water’ was ranked first with an opinion of 91.78% of the respondents. ‘Higher temperatures’ 
(89.04%) and ‘sea level rise’ (84.93%) were second and third most severe impacts while ‘migration due to 
natural hazard’ was ranked the last (35.62%) impacts due to climate change in the study area (Fig. 3). Hasan et 
al. (2012) found that ‘higher temperature’ was the most selected climate change impacts in their study about 
relationships between climate change and poverty in Sub-Saharan Africa which is highly supportive of the 
present study. 
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Figure 2. Climate change experience of the respondents in the local area 
 
 
 
 
 
 
 
 
        
Figure 3. Respondent’s opinions to climate change impacts in the study area 
    On the other hand ranking and scoring among the participants according to the impacts of climate change on 
their livelihood in the study area identified the following results (Tab. 3). The ranking result of the PRA exercise 
showed that the group perceived ‘increased soil and water salinity’ was the topmost impacts (1st rank) while ‘less 
fresh water availability’ and ‘higher temperature’ were ranked second and third most severe impacts due to 
climate change in the study area. ‘Rise in sea level’ and ‘reduction of crop yield’ regarded as the 4th and 5th, and 
the values of 38 and 42 regarded as problem ‘frequent storms and cyclones’ and ‘increased flood and storms 
damages’ achieved the 6th and 7th rank and so on which appeared in the study area as an effects of climate 
change (Tab. 3). 
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Table 3. The result of PRA preference ranking exercise given by the participants to climate change impacts in the study area 
 
Major climate change impacts 
 
P1 
 
P2 
 
P3 
 
P4 
 
P5 
 
P6 
 
Result 
 
Rank 
 
Rise in sea level 5 3 4 4 5 4 25 4 
Decreased crop yield 4 5 6 5 4 5 29 5 
Increased soil and water salinity 1 1 2 2 1 1 8 1 
Increased risk flood 9 8 7 9 8 6 47 8 
Less fresh water availability 2 2 3 1 2 3 13 2 
Increased flood and storm damages 6 7 8 6 7 8 42 7 
Frequent storms and cyclones 7 6 5 7 6 7 38 6 
Higher temperature 3 4 1 3 3 2 16 3 
Incidence of disease and illness 8 9 10 8 10 9 54 9 
Malnutrition 10 10 9 10 9 10 58 10 
 
 
Note: P1-P6 Participants 
    From semi-structured interviews with experts and local people also mentioned salinity intrusion in the land as 
a result lack of fresh water availability and decreased crop yield were the main impacts due to climate change in 
the coastal area of Bangladesh. Halim (2008), mentioned that two immediate aspects of the impacts of climate 
change that were a rise in average temperature and change in its trends and seasonal behaviors in his study. 
Another study by APF (2008) and Nyong (2009), found that climate change will hit hardest in communities 
facing social and economic challenges. Dewez (2009), found the similar findings in his paper “Climate Crisis: A 
Challenge for Society” that climate change has shifted from being an environmental problem to a societal one 
that is supportive to the present study result (Tab. 4).  
 
Table 4. Categories of household’s based on their perception of climate change impacts on livelihood in the study area. 
 
Respondents 
(N=73) 
 
Observed range 
 
Degrees of climate change impacts 
Number % 
Mean SD 
Low favorable (up to 18) 3 4 
Medium favorable (18-35) 47 64 
High favorable (Above 35) 23 32 
18-40 
Total 73 100 
26.98 11.86 
 
    From the household questionnaire survey, it was mentioned that there were mainly six reasons for climate 
change in the study area as well as the coastal area of Bangladesh. Maximum 32.70% of the farmer’s mentioned 
cutting down trees as main causes of climate change followed by 18.60%, 14.10%, 11.53%, 9.61% and 13.46% 
mentioned pollution, overpopulation, industrialization, global warming and natural and normal forces as causes 
of climate change, respectively (Fig. 4). During semi-structured interviews and focus group discussion, the key 
informants also mentioned the same reasons for climate change at the national or global level. 
 
 
 
 
 
 
 
 
 
 
Figure 4. Pie graph showing the main causes of climate change observed by the respondents in the study area 
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3.3. Adaptation to climate change impacts through agroforestry 
 
    During the questionnaire survey, the respondents were asked to tell if they have taken any initiatives to 
minimize those major climate change impacts stated earlier. It was found that 66 (90.41%) out of 73 respondents 
who were familiar with the term “climate change” were associated with different types of initiatives as presented 
in table 5.  
 
Table 5. Initiatives taken by the respondents to minimize the climate change impacts 
 
Initiatives Number cited (N=66) Percentage 
Modern cultivation techniques 19 9 
Change of cropping patterns 22 10 
Saline tolerant rice variety cultivation 41 19 
Increased use of organic matter 21 10 
More tree plantation 29 14 
Following weather forecasting 32 15 
Rainwater storing for the shortage of fresh water 30 14 
Participating in various NGO programmes 
 
18 
 
9 
 
 
    From table 5 it showed that the highest part of the respondents (19%) mentioned ‘cultivation of saline tolerant 
rice variety’ was taken the most prioritized initiatives while ‘following weather forecasting’ was answered by 
second highest (15%) prioritized initiatives to minimize the climate change impacts in the study area. ‘Rainwater 
storing for shortage of fresh water’, ‘more tree plantation’ and ‘change of cropping patterns’ regarded as third, 
fourth and fifth, and the values 10%, 9% and 9% regarded as ‘increased use of organic matter’, ‘modern 
cultivation techniques’ and ‘participating in various NGO programs’ achieved the sixth, seventh and eighth 
which was performed in the study area as an initiatives to minimize the climate change impacts. 
 
    Again 66 individuals who took various initiatives to adjust to climate change impacts on their livelihood were 
asked to say if they were associated with any type of agroforestry activities. From questionnaire survey, it was 
found that 59 (89.4%) farmers were associated with different agroforestry practices and 7 (10.4%) did not take 
any agroforestry practices to minimize the climate change impacts in the study area (Fig. 5). 
 
 
 
 
 
 
 
 
 
Figure 5. Farmer’s involvement in adaptation to climate change impacts through agroforestry in the study area 
 
    A list of various agroforestry practices practiced by farmers to adjust to climate change impacts was made 
through interviews and literature review (Tab. 6). 
From the analysis of questionnaire data, it was revealed that among the various agroforestry practices 
‘homestead agroforestry’ was practiced by the majority of the farmers and scored 111 (Ist rank), and then ‘fishery 
based tree plantation’, ‘livestock rearing in agroforestry systems’, ‘shelterbelts or windbreaks’, ‘prawn 
cultivation in forest area’, ‘cropland agroforestry’ and ‘participation in social forestry program’ were ranked 
serially as the agroforestry practices adopted by the respondents in the study area (Tab. 6).  
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Table 6. Local people participation in different agroforestry practices to the adaptation of climate change impacts in the 
study area 
Respondents opinion Agroforestry practices in the study area 
Yes No Don’t know 
Obtained 
scores 
Rank 
Homestead agroforestry  52 7 0 111 1 
Cropland agroforestry 16 23 20 55 6 
Participation in social forestry program 14 19 26 47 7 
Livestock rearing in agroforestry system 36 17 6 89 3 
Fishery based tree plantation 40 14 5 94 2 
Prawn cultivation in forest area 17 33 9 67 5 
Shelterbelts or windbreaks 23 31 4 79 4 
    
          Note: Ranking was done considering Yes= 2; No= 1 and don’t know= 0 
 
    On the other hand ranking and scoring with villagers shows that ‘homestead agroforestry’ was the topmost (1st 
rank) and ‘fishery based tree plantation’ was the second prioritized agroforestry tools to adjust with climate 
change impacts while ‘livestock rearing in agroforestry system’ and ‘prawn cultivation in forest area’ regarded 
as the 3rd and 4th rank, and the values of 30, 37 and 39 regarded as practices ‘shelterbelts or windbreaks’, 
‘cropland agroforestry’ and ‘participation in social forestry program’ achieved the 5th, 6th and 7th rank which 
identified as popular agroforestry activities to minimize climate change impacts in the study area (Tab. 7). 
Similar results found by Kalinda (2011) in her study which is supportive of the present study findings.  
 
Table 7. The result of PRA preference ranking exercise given by the participants on various agroforestry practices to adopt 
climate change impacts in the study area 
 
Agroforestry practices P1 P2 P3 P4 P5 P6 Result Rank 
 
Homestead agroforestry  1 1 2 1 1 1 7 1 
Cropland agroforestry 6 6 5 7 7 6 37 6 
Participation in social forestry program 7 7 7 6 5 7 39 7 
Livestock rearing in agroforestry system 2 3 3 4 3 3 18 3 
Fishery based tree plantation 3 2 1 2 2 2 12 2 
Prawn cultivation in forest area 4 5 4 3 4 5 25 4 
Shelterbelts or windbreaks 
 
5 4 6 5 6 4 30 5 
 
Note: P1-P6 Participants 
 
3.4. The relationship between the selected socio-economic characteristics of the farmers and impact of climate 
change on local people livelihood and its adaptation through agroforestry 
 
    Climate change impacts on local people livelihood and its adaptation through agroforestry were the dependent 
variables while selected six socio-economic characteristics of the respondents namely age, household size, 
education, annual family income, farm size, and extension media contact about climate change impacts 
constituted the independent variables of the study. The study reveals that all the socio-economic characteristics 
except age of the farmers and household size had a positive and significant relationship with climate change 
impacts on local people livelihood and its adaptation through agroforestry (Tab. 8). The study conducted by 
Rahman (2005) found similar findings in the case of agricultural adaptation of climate change in the drought-
prone area of Bangladesh which is very much supportive of the present study. 
 
Table 8. The relationship between socio-economic characteristics of the farmers and impacts of climate change on their 
livelihood and adaptation through agroforestry in the study area 
 
Independent variable Dependent variable r values Dependent variable r values 
Age 0.07 -0.018 
Household size 0.167 0.09 
Education 0.394** 0.324** 
Annual income 0.323** 0.26* 
Farm size 0.273* 0.231* 
Extension media contact 
 
 
The extent of climate 
change impacts on 
local people livelihood 
0.613** 
 
 
Agroforestry adaptation 
to climate change 
impacts 
0.64** 
 
                                 
                                                        * and **=Significant at 0.05 and 0.01 level of probability 
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4. Conclusion 
 
    From the present study, it may be concluded that climate change has severe impacts on local people livelihood 
of Kalapara Upazila of Patuakhali district as well as the whole coastal area of Bangladesh and majority of the 
local people are concerned about minimizing to these impacts through agroforestry in the study area. The 
knowledge of the local people about climate change impacts indicates that there is scope to take necessary steps 
to make them more aware of the fact. The massive and relevant training programme should be conducted for 
farmers to upgrade their awareness and understandings of the knowledge about climate change impacts on their 
livelihood and how to cope with the new climatic condition.  
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